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(57) Abstract: A material for 
organic EL elements which realizes 
an organic EL element capable of 
having a high luminescent efficiency 
even at a low voltage. It is a 
nitrogenous heterocycle derivative 
represented by the following general 
formula (A-1) or (A-2). In the 
formulae, R la to R 5a each represents 
a substituent; Ar la to Ar 3a each 
represents a single bond or a divalent 
connecting group; HAr represents 
a group represented by the general 
formula (A-3) or (A-4); and R 6a to 
R 10a each represents a substituent. 
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(D«^^7K**-e^_hfBl^fB*(D^r^^«mSifl^f*o 

8. — $£5£(1-Ih (2-1), (3-1), (4-l)*feri(5-l){C*3V^R 7 dMglft* 

9. — ^iS(l-Il), (2 — II), (3 — II) , (4-II)^fc«(5-II)^V^, Ar~Ar 3 
^2#OM^fc^*^g^IgM^{b*mS^§_hfB2~6(DV^T^^-HB* 
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is. ai^K— /<^h*K Twj&m. TA'#v±m&m. %>±m&m, t/wj 
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A- 1) £fc{* (A- 2) IC*5V vt\ Ar la ~Ar 3a ^2#(Dgm*fc^iimm^SgJW^ 
>fb*C3(fU-C*>«fe©^0*UV\ *fc,-^(l-l), (2-1), (3-1), (4-1) 

^b7K^*r*fe§*\Ar 1 ~Ar 3 ^2«Ogm*fc«^gm©JiBM^^*m»T* 
&£^*1»gt$f^f*/$WlfeU/\ —^(1-11), (2 — II) . (3— II). (4 

-id ssfctt (5— id -emzfrLZ^^m&mmm^fofDtt, ax^ai ^m^m.^ 

^-C, JhfB— ^(l-I)~(5-II) ^*3{tSR\ R% R% R\ R 5 ^ r\ R\ R 9 *5i 
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£>*K 0*L<fcJ\ y^/i^, ^/VK, 2-yat>i, l-y^/V 

[0029] ±fBIgra^{b7K*S«g#S^WbTtJ;<, m^mtvxn, TV- 

o K T57S(0*b<^##co~2O, J:«90*b<tt^m#:o~i2, *Hc*mXi* 
^i^o~6-cfe(9, f?!jx.{iT^yK, /^vp-t^/^ >W/vt^/^ -j^;vt^ 

#*L<tt£t3*a!cl~20, ±«50*b<tt^*Cl~16, #^0*L<«^^C1~12 
0 ) N T/V3^>^/V^?^/V'S(0*L<tt^3tffBfe2~2O, i«9^b<fi^^#:2~16 
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«90*U<«^*#:2~16, #m*L<te^*§fc2~10^;fc<9, m?L\£T^;VT^ 

[0030] T/V^dr^/V^/VT^y^(0*b<^*m2~2O, J:«90*L<tt^*#:2~l 

xJ^/v^x^/H^ ^f;v^/V77WS^ -J^/v^/vyr^^^ ~7^-^;v 
p^/i^/w^-Y/wl^ ^^^/v#/w^-i7v^ :7^-/]^7/w^-i7^5£^;d$ 

i6, #tj:0*L<^^i~i2-cfc«5, m^^^rs, ^/v^mm^m 
tfbti%o).Tv—/^*mm-&v<feifcmm~2o^ xm^<^mmm-i6 

[0031] ^/v^/vS(0*b<{*^*#:i~2O, J;«90*L<«^*#:i-i6, #^0£b< 
^(0*b<«^##ci-2O, j;90*lXfct£3f*f$ci~i6, #^0*L<«^*mi 
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^#:l~12-e$)«9, >7WK^ ^f;n>v^KS, 73i=/v>>WK*#;5S# 
#fc#£b<ra^##i~i2T?a>!9, m^v^^/vy^r^KX, 73i=/vy7g| 

75KS#/^f ) . fcKn^vS, ;*/V#7 0 hS. ^£^VJ^(mJf75>3!f 

»tM^\ a^MC^) , ^T/m, =h 

^»1~30, J;«90*L<^*#:l~12-efe«9, -srnJgfiLttt, #l;Lk£^S 

[0032] R^R'Vj&gl&DTy— /l^£l7Cfcj\ ^#tfS5~60©t>©tfSa|Stf fefr, 

<»73i^/H£, 2 -If 731— U/^, 3-tf7;n= y/v^. 4~tf73i=y/l^ 7^7 

31— y/VS, 3, 5—^7^—7^7^—/^, 3, 4 - V>73i=/K73i=/VS, 
— /V7;n= 7/^U=/l^ l-~f 7^/1^, 2— *f 7^W3^ 9-T^hy/V^ 
„ 2 — T>hV/>^ 9-7x^^^11, l-tV^;H, ^yi?= -7-77i?=/V 
^ =rri— /k^, 10-73i=/V-77h5H?7-9-^i7V^ 10-^771^7-2 — f 
/V-77h7-fe7-9-7/VS, 12—731=. /V-^yi?>--6-^7vS. (10-731= 
/V-T7h7-fe7-9-^T/V) -4-7x^1, (10--7-771/7-2-f/V-77h7 
-fe7-9 — |7V) -4-73i=/VS, 7tf n^#gt^£>5 0 7tfP^#3tS£i3:TfE 
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("■), (H 

ii^tlftl0~4©ltl!fe|) o ) 

[0034] -emztizik&^&Zo *t°v^mMbvx}^ (^n^-^-i 

, 9' -7;vtvy) - 2' -^/H, ^t°n(^^n^y^y-i, 9' -v;v^ru» -2' 
-^fWS, ^t°n (^yfV-1, 9' — ^/Vofrv^) - 2' -^f/K i^fcfn (tf^^/v^-w 
^-9, 10, 9', 9" -9, 9, 10, 10-^h^tKnT^h^ir^)-2-^/V^, v^fc 0 

10, 9', 9' '-9, 9, 10, lO-^h^tK^T^h^i?^) -2' 
— 9, 9' -^fc°atf^/k^-U^-2 — </^^ifdS^(fe>tb5 0 

[0035] _htery — ^tttt £< , siiiLttt, m^Tjv^vm m& 
u<^*mi~2o, £mi£L<itmmm~i2, mm^<i^mmisxh f o 

, m^S^/vm, ^/vm, 4yy°tt°/vm, tert-y^/vm, n-t^f/H, n 
-fV/H, n-^rU-^V/vS, v^^n^ntVvS, ^n^yf;H, i/^n^r 

*#:2~12, #^^L<^^m2~8T^«9. 0!l;ttil*~/H^ T!J/]^ 2-^ 

~20, «fc!903:L<{2£t3fNgc2~12, #^^b<f*^^#[2~8-efe«9. M%.t£7n 
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<?;vT^;m. V^^T^sm, ^^7VT^/m, v?7x^t^S, ^y^/vr 
<f3$USN&i~i6, #^0^b<{*^^mi~i2-efe»9, Mx.&T±?-/vm. *o~s 

i.<limmWc2-20, i«9^b<^^m2~16, #^f*L<^*m2~12-e$? 

ttz/%/^^mmtiv<fe$imwc7~2o, ^«9^*L<^m^:7~i6, m\^m 
, Tis/vtti/mm^<fei%mm~2o, xw^L<}^mm-i6^ 

„ ), T^/VT57S(0*b<«^*#C2~2O, J:«90^b<^*#C2~16, 
*L<»^*#:2~10-e^«9, m^Tir^/KT^S, -<^yW/VT$yS#^#if 

[0036] T/^^r^/^-/VT^y*(0*L<^^i5:2~2O, J:«9^L<^^^#C2~1 

n& o ),Tv—/vtti/%/V7$^/vT*/m&^<fei%mm~20, x<o0-^<^ 

IMmWc7-16, #ta?*b<^^#C7~12-Cfc«9, mX-U^^M^i/Jj/Vtf^ 
/VT^/mm&mf htl^o h ^/V^/VT5/S(0*b<^*#Cl-2O, £»9#?;£ 
b<^*#Cl~16, #^0^L<{*^*#:l~127?fe(9, mf^^^/VTjwVT 

^*#C0~20, i<90*L<^*mO~16, #^0*b<tt^##:O-12-efe<9, #[| 

;U3;vv:7x^i7v5£, ^f;w^77 : &^'/^S^ v^^/i^/v^x^e-iVi^ 
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[0037] ^/V^/V^(0*L<^*mi~2O, M^V<nmmWcl — 16^ #^?£L< 

^m^ci~l2-efei9, m^WK*, WWFS, y^/v^7U4^mm^m 

ifhti^ o ).v>mr^mm^<i^mm-20, xm^<n^mmi-ie, 
m^u^.v<\tmmwLi-i2xm. mx-i-f^^/^j^mr^m, y^/w^m 

miij§h\ ^mmi^, a^nc^o ^ ^t/i, ^/v^s, ^/v^^/v^ 

m*. mmm^-. mnw^^tsh^x-h^o^m^ f^R^^vy/^ t°yv> 
/v^, ^/y/v^ ^y/v^ ^^/^ tr^ys^K ^/v*yy N ^o-y^i^y/v 
, -<^yV^vy/K ^oo/^Ti/y/K #/^yy/vs#^ W£>tv5o ) . ^y/« 

(^*L<^^i5:3~40. J;«9»*L<«^*^C3~30. #(£0*lXte^3lf2&3~2 
[0038] R^R^ittO^TPTy-^SiLTfi, ^^^c3~60<Dt>(D^S^if t>fl. 0 
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tv?7y-;K try-s^ fcr^s^ hyrvV, -<y/77y, v^yyy^v, -<^y 

m^<\-zmmm~2o, xw^<i^mwa-i2^ m^»^<^mmm-8 

n-fV;H, n-^^rl^V/l^ ^n7nt°;H, v^n^yf/vS^ ^>yp 
f^*#C0~20, j;«90*b<«^*#CO~12, #t^f*L<^^#:0~6T^«9, 

m^T^ym, ^/vT5/S, vW/vr^y^, v^^/vr^ys, v^^/vr^y 
^b^m, y^^mm^mfhfi^o K ry— /^^X(»*b<{*^*#:6~2 

zv^r^ym. 2-^7^/vtti/mmmtfbti%o),Tis/vmm^<tefcmm 

~20. J;«9$?*b<^*#:l~16, #^0*L<^mmi~12-efe(9. m«Ti? 
^/VS(0£L<te^*ifc2~2O, J;90*b<«^^2~16, #^03;lXte^ 

So K Ty-7V^^/v^/vS(0^b<^*#:7~2O, J:«90^b<«^*m 

7—16, #^0*b<^^#C7~lO-e$?f9, ^(Jx.^y^/V^-df-^/v^/V^ 



WO 2005/097756 



23 



PCT/JP2005/006605 



i&:2~i6, #^0*L<^*m2~io-efe«9, m^r-fc^/vT^y^ ^o-yV/v 
r^y^^ W^ii^o ) , 
[0039] T/v^^^/^^/vT5yS($f*L<{«m#:2~20. J;«9^f*L<«^^^:2~l 

tt^o )s ry— /v^^/v^/vT^y^(0*b<«^*#:7— 20, J:«90*b<« 

^*ifc7~16, #{£0*L<ra^^7~12-Cfctk m^^/V^v^/V^- 
X.if^/V7r^/H, ^^77*^2, ^f/^^T^/H, ^ji^/V 

y^vv#/w^^vv3£, v^^vv^/w^^f/Hg, ^^-/v^/w^^/v^^^s 

^{fbtb^o h T;v^;v^mm^<\tm.mm-2o^ xm^<w%mmi- 

16, #^^L<{^*mi~i2-e$?«9, m^y^vv^i-s, ^/v^^^ 
tf e>ixs 0 K ry— /^^-K(0*b<f^m#:6~2o, i«9^L<^mm6~i6 

[0040] y>/V^/V*(0*L<^mmi~2O, i«9^L<^m^Cl~16, #t^f^b< 
fi^*#Cl~12-Cfc«9. F!Jx.^iy/VS, h^/VS^^^if ) % ^;V7^;V 

S(0*L<{i^»l~2O, J;«90*U<{i^^#Cl~16, #^0*b<f^^#:l 
~12-e$>«9, f?!l^L^y^^/V^^/VS, ^^if^/v^y^/vs^W^So 
),!7WKS(^U[«tl-20, «J;«9^L<^mmi~16, #lc0£lXfci: 
^*#cl~l2-efe(9, ^itf7WKS, y^-/v7WKS, 7x-;^v^KSf^^ 
Ifhtl&o K y^T^K*(0*L<^m#:l~2O, J:«9^L<{^mmi~16, 
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Jg^ i«JJ§U\ ^sffll^N a^DlTO , ^7/1, ^/k^X, #A^3rv-/«, 
*!$C3~4(X £^;£L<te^*8£c3~3(\ #f^*L<^^3~24-e*>«9, 00 

o 

[0041] r\ R 8 *d XXfR 10 (DmmM(DT/U^iymtl,X^ *b*is&. *-h*r^m, \ 

fcVl^-^S, 2-^f>W'>'S, se 

c-^^/l^^rv^ tert-r/^VV^^rv^ ^Wy^^S/^ ^^vyl^drv^ 
, ^y^V^^^ "fis/V^i/^ K^V/l^J-^v^ 

^P^/Wi/S, 
//^-/^'✓'S, by^/l^nyb^v-S, ^^ndrv'IS, a , a 

[0042] _hfBT/^dr^«em*^bT^J:<, g#S^bT«, W=;VS(^*L< 
«^##:2~20, J;t)0*b<f^^2~12, #^^L<^*m2~8-e^(9, 

— /^(0*L<f*^3Sf2&6~3O, J;«90*L<«^^6~2O, #Ul0*L<ttK# 

§o h T*ymm^<fe$kmmo~2o, £mmv<w%mm-i2, #^0*u< 

^m»~6-efei9, m«:T$ys, y^/K^y^, vW/vr^y^ vx&tvr 
$sm. ^7x^75/1, ^^/vr5ys^*s#»f fetus, ). ry— ;^>s 

(£?£L<te^irIfc6~20, £^3:1X^3^6—16. #l£0*lXtt$i3Sfg&6~l 
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2~16, #^0^L<«^^#C2~12-efc«9, mii^h^r^/l^-ZK ^h=¥^ 

^Oo/^r/V-^-^S^dS^lffenSo K Tv-/VT57S(^L<f^^#:2~20 
[0043] T7^dr^/^^/VT5y*(^L<^m^C2~20, J:W*U<ri^**C2~l 

/^T^/mm^mfhn^ o ).^^-^T^ymm^<n^mwci^20^ xw^ 

^ifco~20, i«9^b<^^»~i6, #^0^b<^*#:o~i2-efe«9, m 
x.i^^/^77 ; t^^l^ ^/K^/i^x^/i^ ^f;wv7rWS, ^^vv 

^f/^;w^>f/H, ^xf/v^/w^^/H, ^^-/v^/w^^/v^^^s 

^if^^o h T/^/v^mm&is<fe$kmm~2o^ xmm^^mmmi- 
i6, #m*b<^*#:i~i2-efe«9, m^it^A^^rm. ^A^mm^m 

iftbtlZo h Ty-/V^S(^L<^^#:6~20, J:<90*L<^*#:6~16 
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[0044] X/Vft^/vmm~£L<femmWa~20^ J;90*L<te:^ifikl~16 N #^0£L< 

i&mmi^s ^mw^) ^ ^7/1, x^^/vm, 
ij§h\ i«jj§h\ mnm*fr&t?i>(D-c3b9. Md^matmx.^^^v/>m. t°y 

^/y/V*. ^y/V*. :f-3^/k^ t^y^v^^ ^j^y/^ ^^y^ 

u-yy/vs. -<^yv^vy/vs, ^^/^r^y/v^ #/^y^j/vs^#tf ibti, 

[0045] Ar~Ar 3 (DTy— U^mtte, 2ffi<D^M^X&i9^ ^fjx.^, :7^W^^ ^ 

T^hV^^M, tf^^^u^m, tv^vys, yy-fe^ 
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\^xmft^><Dtmmx^ 0 

_htB-^(i -1) ~ (5 -id xmznz^mmmmmmwfo^Mfom&vxTiz. 

[0046] lit 17] 
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[0070] Mb41] 




[0071] Dfb42] 
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[0081] [>fb52] 




4-38 
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[0090] Wb61] 




[0091] *&w<DmmELm*te. rnm4k&vom<D'j>ft<£b-m*K ±m-*B&.iA-i) 
*fc«(A-2) , ^L<«_hiE— jR^d-D ~ (5 -id xmztiz^mmmmmm 

m$tizz.k&&i£u<\ m+mmz&^xte, AE^LmAm^m^-mAmnm<x-b 

[0092] *5SM©Jt«EL*^^ur, (B§*/iE^&AJg/3£3feJ8/m^&AJ8 
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V^tL^o ^<D£yf£mm!&K<VMttfc&}blsXnAumCD&m. Cul, ITO, SnO , z 

2 

^y^v^^H<Dmm^m-x^mmvxnmir^t^x^ 0 z.<Dwm^m% 

~1 n mM&, 0*b<f*lO~2OOnm(Dt5H-ejg^tb§o 
[0093] ^i!bT«, tt#g@m<D/jN$VN(4eV*«)#M, 

2 3 

(Drnmrnn*. mm^^y^v^^t^mm^m-x^^mvx^mi-^t^ 

~500nm, 0^b< te50~200nm<D$SB^Mtb;5o ^^^Sii^Sfc 
[0094] ^K<D^^^*5{t^^3feS^3feW3|Sf^b-C^, *^W<D^*»St^2|f 

«\ ^wm^mMik&m, ^y/^f/-/vi, ^y/f7y-;H, -<^yv 
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-C#5o A##Jfci3\ 1, 1, 4, 4-Th?7^~A'-l, 3--7*i?x.>"A, 4' -(2, 2 

[0095] jfcteu *^W©**!tEL3(J^l!:43lt5HaaEASH:, lEft^itte-^a^ftSfc 
SSrl»*^3te«©Ra K^bfe&UrS^ m £<9 , J; <9f£v t*#K ©E?L^5l5teJB 

7L^aA$tufc»^. iEa«^S§»2i5l3feS^ ^L##t>©-C*>!K m«:10 4 ~l 

±MiEii\^mt^mt\^x\±, mzsz. «7^/r^, n, n, n', n' 

7^^/V-4, 4 , -v ? T57^^/V;N, N' - v^^/V-N, N'— 
7x=;l/)-4, 4'-v ? T^/tf^^/V(TPDA) ;2, 2-tf-X(4-^-p-HJ/VT^ 
/7x^/V) 7°n/N>- ; 1 , 1 - tT ^ (4 - i?—p - hU/VT^/^^^/V) i^n^S^M/ ; N 
, N, NT', N'-^b7-p-hy/V-4, 4* — S^T^tT7aic=:/^ifdS^tf fetbSo * 
7c. Si, SiC, CdS*£}£<DfflMm¥mfc<Dl&&, 3¥&ttPchm^Z.ttfX%Z> 0 ~<D 
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[0096] «0J(D#^EL*^-^*5ft§m^^ASfi, t^SEAW^^St©^ 

mELm^-efe, _hfS-^(A-l), (A- 2), (l-l)~(5-II)-e^$n«^* 
^gtft*Sft:tf50*U^„ t^^AJSW^V^ 

L<^_hfE— $S£(A-1K (A-2), (l-I)~(5-II)-C^tbS^^^fl 

[0097] ^LV^7cteKw-?^^LTJ;5^«J^tt,Na(tfc*B8Sfe:2. 36eV),K(ft 
#!8fgC:2. 28eVKRb(tfc*||£&:2. 16eV)*3j;r^Cs(tfc*ii^:l. 95eV)^ 
^^d^38^*tb5^3&<^— OtJDT/^y^JR^, Ca(tt*Mm:2. 9eV), Sr 
(tfc#j8^:2. 0~2. 5eV), 3oJ;OTa(tt*IWi&::2. 52eV)a>£>Jfc53$&>£>3B#te 
tV§^^<^^0(DT/^y±IS^JR^#(f £>*K tt*ffi#:^2. 9eV£JLT<£>^<£> 
^#fC^LV\ rtbb(^5^, i^tU^ttK-^yhtt, K, Rb^iTCs^ 
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1^-^0:£b<, Cs^A>7cm^^, ^fJx.^, Cs^Na, Cs^K, Cs^R 

hh^^CstNatKtCOm^^^h^t^M^.^ \ Cs&m.^fr^:X^& 

X, m^®LA'&&\p}±.& J £Z>Z.bt)>X%Z> 0 Z.(D£.?i-£mkW-b^X\t, T/^V&m* 

xmmi~^t\-xv,m^mA^^h^±^^t^x^^x0^^\ 

te^\^^T;v%y&m*^^^b\,XMtVfmtt. fclfcti, Li O, LiO, Na s 

2 2 

2 

MZ.^ CaO, BaO, SrO, BeO, BaS, 3o£XfCaSe&mf hfl%> 0 3^c, 0*L-V^ 
T/Vjjy&m<D^nSf>ikmtVX\^ mx-l^. LiF, NaF, KF, LiCl, KClfeit/N 

acm&m-f btiZo -£tc mt^\^TMy±m&m(D^n^i/ikmk\^x\^ mz. 

J3\ CaF , BaF , SrF , MgF *5j;OTeF }l\^fC7y\\$®*?, 7^t:i^^©/^ 

2 2 2 2 2 

±m^-mi^tVXn, Ba, Ca, Sr, Yb, Al, Ga, In, Li, Na, Cd, Mg, Si, 
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[0099] ^mm<D^mELm^K^mn.^xm\t, ^mm^mmmmmmm^, 

3m5nm— 5nmm&x&% 0 -om^&AJBte, ^nh^m^-^AUm—U^ti 

i-ir.mu±^h^-mxmm^tixhx\^ &sv^ ±mmtmm<Dit^ 
frhtezm^&Am&mmi^fcbfDxfo^x-k^^o £hKmm%x&&pm-su p 

m-SiC\C£Z>JEll®iAttPt, nl a - Si, nS a SiCiCX^M^nLAUPt^M^- 

: &AttntL,xm^^z.tti>x$z> 0 Mx-ft. H^ki!gwo90/05998^kfR^r?§ 

[0100] *«B^©f«ELif«t5»l/^^|feit5 0 —MkLrX, _h|E(D 

«J«3&^5SfJRSr, 0*L<«lO~2OOnm(D|5ia<Dj|^J?^5J:5^ 

m^ttm-x&ZAEjLtsLAm, mytm. n^&Am&wm^bftznm&i&f&^z 

Jt50~400°C, J^mO" 6 ~10" 3 Pa, MMMStO. 01~50nm/#\ ^«?UJg-5 
0~300°C, flH/?5nm~5 ju m©*5ffl'Cjil3B^i:^M*bV \ rtlf)©!©^ 



WO 2005/097756 



62 



PCT/JP2005/006605 



[0101] £fc, -^f(D*«F^^IE?La£AS, «^i£AJg£M^£^c^i^$ 

o 

mm$:-(Dmv£bvxmi±3~5ovn&$:m\ii-%t, m^mmx^ 0 ^ 
[0102] nkK. *mmmmm^£V)£b\mmimmir%t)K ^mm^nh<Dm^x^ 

»T©±9ia^^i|l-l^LfCo 

^ffcSH 1 8g (8 lmmol) „ ffiffg&t - y^;V 1 2mL (101 mmol) £65°CCDTi? h 
y/M^ifc$i^b<ii#£i^^ 2-T5/T>-h^/^15g(67mmol)3r?&T 
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g (JR^75%) 2r#fc 0 

(l-b)2-^£^E— 9, 10-^7^/^-9, 9, 10, lO-^h^tK^T^h^ir^- 
9, 10— S^tf*— /V<D&J$ 

T/K^V^B^T, ^n^O'-EVS. 4mL(52mmol)»zkTHF(^h7tRn:7 
7>0 100mU^i?£^ -78°C3re?fr£PU t-^/Vy^i^SmLC^^^ 
, 1. 5mol/L)£MTUc 0 -78°Cl?lB#r H W#Ufcm, 2-:7*n^T^h73V>4 
. 9g(17mmol)^JP;t7c 0 ^bT^^^^^^^P^lfc^, ^^nn^yei 

^^y— /V-e#fc#U 2-7'd^-9, lO-^^/V-9, 9, 10, 10-^h^tK 
nT^h^ir^-9, 10-^-/1^6. 8g (iW90%) £#fc Q 
[0103] (l-c)2-^-9, lO-^ai^/kTVh^ir^^^^ 

7yvrfV#B^;i^ 2-7^-9, lO-v^^/k-9, 9, 10, 10-^h^tKn 
T^h^ir^-9, 10-vo^— /V4. 5g(10mmol)^BM;iltj|?£-^ H^b^y^ 
17g(102mmol). NaH PO 18g(167mmol) ^Px., 3H#^^L<a#S^^^ 

2 2 

i.iffitlji^^-^-g, lO-^^/VT^h^ir^S. 5gOW85%)£r 

(l-d)9, 10-v ? 7^/VT>'h^ir^-2-^n^(D^^ 

T/1^V#H^CT^ 2-7^-9, 10-^m— /VT^h^ir^3. 5g(8. 6mmol 
) tC|^7KTHF50mL^Px., -78°C3re?fr£PU n-^/Wy^A6. OmL(^i^ 
^ 1. 6mol/L)^TLfc 0 -78°C-eiH#^a#L7^^,0 c C*-e#M$^c o 
SU ? -78°C*-C^b. hy^Hrv^7^2. 9mL(26mmol)£MTUc 0 -78^ 

immmw&. mnx-2mmmw^o io«ft%^50mL^px., mmwtft®. 

SmisfCo #^fcf@#:^h/^^*#-b, 9, 10-v ? 7^/VT^h7-fe^-2-^ 
n^2. 6g(iW80%)£#fc o 
( 1 - e) 4 - - 2 - ^ hn^^/VT^O-g^ 
2, 5-S?:/n^^hn^^if^l0g(36mmolK l^^y-?-^. 8g(110mmol) , 
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T~y^6. 6g(71mmol)£T/l^V#H^T^ 160°C-e9B#r»l^^#bfc o £CJ^ 

N 4-7V^e-2-^hnv ? ^^/VT5:>'9. 9g 012^95%) £#fc 0 
[0104] (l-f)5-^a^e-2- (N-7x-;V7^y) -^^XT— yK<£>^J& 

4— :/n^-2— —hnS^n^/VT^^. 9g(34mmol)^r7"h9tKn^7^75mL 

^30g(170mmol)/^KlOOmL(Z)^^^Px.r> 0 §t(^7y-;HOmL^0iT3 

u^w^u-co mz.mm^ /w 5mL^p ^ ^m^m-i-bv^^. 7 g (68mmoi) 

/7K60mL(D^^^nx.fc o £ib^^yV/l^nyK4. 8g(34mmol)/@^^^ 
/V25mL<D^£rMTU ^U7?5R#Rg«#Lfc 0 ^^/k-e^ffib, 10«*% 

. 6g(Ifc#45%)£#fc 0 
( 1 - g) 5 - ^a^e -1,2- v?7i^ - 1H - ^^X-f /V(Z)^$c 

5- 7^0^—2- (N — ) ^yXT^y K5 . 6g ( 1 5mmol) &%-i/U>60 
mL^l'«$-&, p-h/Vm^/V^^l^K^P^O. 88g(4. 6mmol)^X., 5B# 

^^2. 5g(W46%)^r#fc 0 
[0105] (l-h)5-(4-7nn7i^;k)-l, 2-^7x^;k - lH-^yX^f^/-;KD 

2-v ? ^^/V-lH-^^XV^V— /V2. 5g(7. 2mmol),4- 
7nn7x^/^nyil. 2g(7. 9mmol) , T'hy^Chy^— /^7^y)/-?7^ 
<7A0. 17g(0. 14mmol)^l, 2-^y^v^^>-20mU^§$?£i^ 2M^^~7"h 
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#:^U^V^9^n-x'h^^-e|tMU 5-(4-^DD7x^;v)-l, 2-v 5 

~7^)V- 1H-^^XV^V— 3g (iR^83%) ^#f' c 

(l-i)l, 2-v ? ^^/V-5-[4-(9, — 

5-(4-^PP7x- 2-v ? ^^/V-lH-^<^XV5:^V— /V2. 3g(6. 
Ommolh 9, 10- v ? ^^/VT^h7ir^-2-^ti^2. 5g(6. 6mmolh bVM 
fVTtby) ^/^^^^ (O) (0. 14g, 0. 15mmol), ^^ir^^(4. 
7g, 14mmol) ^^Kv ? ^-^i^^20mL^^^L, bV ^n^^;V^^7^/Y;V 
^mm(25Mm%, 0. 49ml, O. 43mmol) &Mx.X80°CXl0mmW:Wl^fz. o S 
J^^^^^h/V^^200mL + 7KlOOmL-e#|^L, Celite545-e^>£lJLTPd||£:|& 

i\fc 0 6«^^tiS^®L, !M^p^7K50mL-e^#-, mTkmwt^^yVJ* 

xm.m, ^mm^x^^-4/v^mc 0 ^ti&^vz^M^^vi^b^^xm 

MU 3. 0g(W75%)(D^Sfe@#:^#^ o r<D^<7)^ -^^^h/k^^^ 
^ g^-Cfc«9. ^*674. 27(^Um/e=674l?fco^ 0 
[0106] [£^092] 

(2-a)2-^n^e-9, 10-v ? (2-~7-^/V) -9, 9, 10, lO-^h^tKnT^h^ 
ir^-9, 10 -v^— /V<Z)^$c 
T/1^V#H^T^ 2-^n^^W^llg(53mmol)»^KTHF100mLt^ 
-78°C3rC?fr;fe|lU t~:/^/ky^Jv45mL(^^^^ 1. 5mol/L)&- 
?i£TUc 0 -78°C-ei0#^ft#L/h^, 2-^n^eT^h^y^6. 3g(22mmol)&> 

U 2— :/t*=e— 9, 10-v ? (2-^^-/V) -9, 9, 10, lO-^h^tKnT^b^H?^ 

-9, 10-^— /Hlg(lR^94%)^#7t 0 

(2-b) 2-^n^e-9, 10-v ? (2--7-^/V)T^h7ir^(7)^^ 

T/1^V#H^T^ 2-:/n^e-9, 10-^(2-^7^/^) -9, 9, 10, 10-^h 
9tKnT^h^ir^-9, 10- v^— ;Hlg(21mmol)^i(«^ 3>7{b7J 
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VVJ»34g (206mmol) , NaH PO 36g(340mmol) 3fl#P^L<^#£i^r 

2 2 

^tWik, MJ±f£M£*2-:/t^e-9, 10-^7 ^/^T^h^i?^10gOW96%) 

[0107] (2-c)9, 10-v ? (2-^^/V)T^h7ir^-2-^n^(^^^ 

T/V^V^B^T, 2-^n^e-9, 10-v ? (2-^^-/V)T>'h7-fe^lO g (20m 
moDiiMTHF lOOmL^Px., -78°C«^£PU n-y^/H^7^14mL(l 
. 6M in hexane) ?rMTbfc 0 -78 0 C^?lR#P H W#bfc^ 0°C*-e#ta§-frfc o # 
U*-78°C3re?ft2cPU hy^^^7^6. 6mL(60mmol)^MTbfc o -78°C-C1 

SML-f'o #^fcil#:^h/^^-egfe^b, 9, 10-v ? 7^7VT^h^-fe^-2-^ 
n^4. 7g(ll5l^50%)^#7t o 

(2-d)l, 2—^73i^/V-5- [4- [9, 10-v ? (2--7^7^/V)7m^/VT^h7ir 

^ - 2 - -T/v] 7^^/v] - 1 h - -o^x-r^v 

5-(4-^on7i^)-l, 2-^7x^;V- lH-^yX^Y- ;V2. 3g(6. 
Ommol), 9, 10-^(2-^7^/V)T^h^-fe:>'-2-^n^^3. lg(6. 6mmol), 
hU^C^^^U^VT-feh^) S^9S*5^(0) (O. 14g, O. 15mmol), 
A (4. 7g, 14mmol)^/Kv ? ^-dri?-^20mLt^^L, hy^n^^/V^^^ 
Xh/V:^§$c(25SC*%, O. 49ml, O. 43mmol) ^Px.T8O°C-eiO0#^it#b 
fc 0 KJ^^^^^h/^^200mL+^KlOOmL-e^r3^L, CeUte545-e^>SiJLTPd 

4X*mW:U 3. 2g(iUl*69%)(D!ifi-fe@{*£#fc 0 Z.(Dh<D^ TXX<<?h/l'& 
Wife^ IWTO^ ^i774. 30CTU m/e = 774-Cfeofc 0 
[0108] [^^13] 

WTO £5 \VuXik&m 1 - 9£^j£Uh„ 
(3-a)4-7^^-N-^;V-2-^bn7-l)y©M 

N-^/V-2-— htiT^y^5. 0g(33mmol), N-7n^e^^W^K5. 9g(3 
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3mmolh izmWi60mL&Ua%.* 7^ra^Pf^M^^fTofc 0 HJS^Tf, ECfo^M 

^ 4-zftt-'N-**?A'-2-~YvT~})l'<Dm&mfo7. lg (4X^*93%) £r# 

(3-b)4' -^hn— OXT^-W^m 
4-^d^e-N-^/V-2-^haT^U>6. 8g(29mmol) ^t°y vV20mU3l|§ 
$^>^-<vyV/^n7-rK5. 0g(35mmol)^P^., T/V^V#ffl^CT, 90 
r^70#^»3l#Lfc o ^H-T#, g^^^/V200mL^P^., 10jC*%i&gg 
, iofCM%K co , mn$m&T&&Wk. fiSS^^AtSi$tfc, 

2 3 

-N-^/V-2' -^hn-^^XT^yR«£fe@f*9. 5gOW96%) £LT# 

(3-c)4' -T^y-^O-XT^yKO^^ 
4' --Hn-T-febT— yK9. 5g(28mmol) SrT^tK 

ni^/V^r^^hy^^25g(142mmol)/^K90mL(D^^^Px.fCo £^0^/— 
/HOmL^P^.T30#r H m#b^ o ^^g^^^HOOmL^Px., J^Tkirj-hy 
^^12g(142mmol)/7Kl25mL(D^^PX.fc 0 lH^m^f^ g^n^/V^ 

fflUfco */g£|&*U Wa«^io«*%K CO ^K^-S, f^^TR-C^U ^ 

2 3 

-2' <^XT^yK^&^@#:7. 8g (l|X*90%) £bT#fco fe^^J(D 

[0109] (3-d) 1 -^;V-2-y^=-;V- lH-^^XVS^X— /V(D^ffc 

4' -^-N-^f;V-2' -T^/-^<^XT^yK7. 8g(26mmol)^rva^ 
50mL^^^^^ N p-b/Vrc^/v^^i^^p^i. 5g(7. 7mmol) Sr^Px., 7 
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2 3 

(3-e)5- (4-^nn7i-^) - l-^JV-2-~7^.~JV- lH-^^X^T^V 

5-^n^-l-^/V-2-^^/V-lH— ^X-f^V— ;V2. 0g(7. 2mmo 
l) > 4-^nn7x^7Knyil. 2g(7. 9mmol) ^Y^MY^y^-^ ;V^^7^) 
/^^^^O. 17g(0. 14mmol)£l, 2-^h^>oi^>"20mU^$?$-fr, 2M^ 

frltcmfc&^V%^^%9J*?v^h?77^MM^. 5- (4-^nn7i^)-l, 
2- *?Z7x.~;V— 1H-^^XV^V— /V2. Og 0W87%) ^#7c 0 
(3-f)5-[4-(9, 10-i/y^/VTl/Y : 7^>-2-4?V)~7^/V~]-l-^/V 

-2-7/^/v- iH— <^xy^v— /vcD&m, 

5-(4-^no7x^;V)-l, 2- i?7x^- lH-^^X-f^V— /H. 9g(6. 
Ommol), 9, 10-^^~/VT^h5H?>--2-^P^^2. 5g(6. 6mmol), HJ^( 
f>7t by) ^/^t77^ (O) (0. 14g, 0. lSmmol), £^i?^7A(4. 
7g, 14mmol) ^7k^^>-20mU^^U hy^n-^^/MJ^T^f^/h^ 
^^§$e(25M:%, 0. 49ml, O. 43mmol) ^PX.-C80°C-ei0B#^*#b/' o K 
J^^^^^rh/V^^200mL + 7Kl00mL7r#^L, Celite545-e^>£lJL-CPdH^ 
V^TCo «^ffll«£^U ta^P^^K50mL-C^, M7k$fcm^*i/VJ>> 

SU 3. 2g(lR^87%)(Z)^e-fe@#:^#fc 0 ^>t>£>te, ^^^h/V^flf^ 
^ @^7rfc»9, 5^*612. 26^Um/e = 6127?;fcofc 0 
[0110] [^^114] 

J^T<7)J:5^bT^^l-41^^b7^ 0 
(4-a) 2-7/n^eT^h^y^(D^^ 
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^k^l8g(81mmol), M5g^t-^^/H2mL(101mmol)^65 < C<DT-feh^h 
g(Jfc*75%)&#fco 

(4-b)2-^n^e-9, lO-v^^/V-9, 9, 10, lO-^h^fcKnT^h^ir^- 
9, lO-i/^r—;V(D&)& 
T/V=?>#H^T> 7'P^yfy5. 4mL (52mmol) ^rlft^RTHF (^h^tKn^ 

, 1. 5mol/L) &mTUto -78 0 C-eiH#r H W#br>^, 2 - ^n^eT^h^dr/^4 
. 9g(l7mmol)^Px.7^ 0 MfcT>^~$J*7k$&1fc&tt\x.1Z®.. i??m*?>^&Si 

%3L?;<— /V-e$fc#U 2-^n^E— 9, 10— S^7ai— /V-9, 9, 10, lO-^h^tK 
nT^h9ir>--9, 10— S?:*— 8g (i&^90%) £#7t 0 
[0111] (4— c)2— :/c^E— 9, lO-z/^^^/VT^hy-teXD^fft 

T/V=iV#BMl^ 2-7^-9, lO-v^a^/V-g, 9, 10, 10-^h7tKn 
T^5Hr>--9, 10-^-/^4. 5g(10mmol)£g^;i^#?£-a\ &W\Z&y*?J» 
17g(102mmol) , NaH PO 18g(167mmol) Zl%WW\s<fflfr&£f£&t> 

2 2 

^^J£|£gfe&iir2-:/t^e-9, lO-^^/VT^h^-fe^S. 5g 01X^85%) 

(4-d) 9, 10-^7^/l/T>h7 J £>-2-tfti^m<D-&m, 

T/V^V#H^iT> 2-^n^e-9, 10— S^7ai=i/V'T^h9-fe>'3. 5g(8. 6mmol 
) f31|^^KTHF50mL^Px., - 78°C3re^£PU n-^/HJ^^6. 0mL(— 
>-cp, 1. 6mol/L)^MTbrt 0 -78 o C-eiB#r H m#b^,0°C*-e#^$^:7t: o 
fft;-78t;tt^U hy^h^i/^^2. 9mL(26mmol)^£Tb7i 0 -78°C^ 
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n>m.2. 6g(lR*80%)^#7t o 
[0112] (4-e)4-Xt^e-2' -^hvi?7^/^T^<D&J$ 

2-^C2^^hn^<^ifVlOg(50mmol), g^^^MJ^13g(163mmol) , 4-X 
ci^eT^y^l0g(59mmol)^T/^V#ffl^iTl80 o C-e8B#^Wa#L7c o Rffc 

— /VC^^U 4-:/c^e-2' -^hn^^/VT5^3. 8g(lR^22%)^#7t 0 
(4— f)N — [2— (4 - y*n^y^^7VT^J) y^^7V~\ ^yX7;K«M 

2' -~Yxii?~7^^/VT^y3. 8g(13mmol)^THF30mU^§#?£ 

^^llg(64mmol) / /7K30mL(D^^Tbfc o 5B#^«#U^, g^^/1^2 
OmL^JPx/C, ^m^^H-hy 1 ?^. 2g(26mmol)/7K20mL(D^|g^Px.r>o $ 
fb^^X-l7Wn!JK2. 5g(18mmol)/g^li^/H0mL(D^^MTb, ^tfi 

mfr'zmifcm$i>tc^ m*mitrhyvj>rzmku mm^imm^u n-[2- 

(4-Xp^7^/VT5/)^^/V]-^XT5K2. lg(lR^45%) ^#7t Q 

[0113] (4-g) l- (4-y^n^ey^^/v) -2-7i^;v- lH-^yX^^y-^©-^^ 

N-[2-(4-^d^^/VT$7)^^7V]-<^XT$K2. lg(5. 7mmol)^r 
^wy30mL^tli§-&, p-M^^JVM^gllTk^P^O. 6g(2. 9mmol)^P 
x., 3B#r^^Pf^3S^$^ 0 afe?fr8L Rfomwlzmm^/i'. ^nn^ tR^JP 

-CltMU 1- (4-^71^) - 2-7x^-lH-' <>-X^*V— /H. Og 
(JDt*52%)Sr#fe, 

(4 - h) 1 - [4 - ( 9 , 10 - v^rn^/KTVh^i? ^ - 2 - /V) !7a^/V] -2-y^ 
;v - 1 h - 'O'XV^X— 

1- (4-^a^e^m^/V) -2-^m^/V-lH-^^XV^V— /VI. 0g(2. 9m 
mol), 9, 10-v ? ^^/VT^h^-fe^-2-#n^^l. 2g(3. 2mmol) , ^h^df-^ 
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(hV7x~A<fcZ'74l<')'*9i?&J*0. 067g(0. 058mmol)^l, 2—i?*h*i'X.?>' 

*£U 1. 6g(i&^90%)(D|l:&fe@f*£#/c o ~<Dh<Dfe, ^^^h/P^(D^ 
^ iWfetfc^ #^S598. 24(^Um/e = 598l?fco^„ 
[0114] [^095] 

(5 -a) 1- [4- [9, 10-v ? (2-^^-/V)T^h7-fe^-2-^'/V]^^/V] -2- 

1- -2-7^/V-lH-^^XV^V— /H. Og(2. 9m 

mol) % 9, 10-v ? (2-^-^7V)T^h^ir^-2-^ti^l. 5g(3. 2mmol),rb 
^^(hy^ai^/HJv^^-f^^^^AO. 067g(0. 058mmol)^l, 2-v > ^3rv' 
^^20mU^i?£-fr, 2M^^hy^A7K^IRlOmL^Px., T/V=*V#B^ 

^>"ei5fc#U 1. 7g 012^84%) fife @#:^#7Co ^(D^GDte, ^^-<^h/V 
3Mff<£>jj&^ Bftj#rC&!>, 5H^*698. 27^U m/e = 698t?fco^o 
[0115] [^#J6] 

^^l-41(D^^X@(4-b) fcfcVvC, ^n^e-<^ifV(Dft;t?'9^2-^n^ 
-3, 5— [^#^LT^^l-43^^L7c 

/e = 902-efeo7h Q 

4 1-41 ©^IS (4 - b) IC*5 V ^C, ^a^e^O-^Voft t> «9 M2 - ^u^r 
^Y;V(D^(D^^ g $jfa-T*%>9* 5H^*750. 30^tUm/e=750T*o 
[1^&#!I8] 

f tS^^I 1-41 (D^J&X® (4 - b) i^^o V ^t, ^n^e^<^ifV(Dft fc> "9 \z.i—-7n*e 
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^WXDftVt&l&gi. B6<J^-efc9,^S698. 27WUm/e=698-e$)o 

fee 

[0116] [^/&#J9] 

(9-a)2, G-i?7n*e7>'h9*SXD&J& 

2, 6-i?T^/T>b ; 73c/>23. 8g(100mmol)^48@*%^:>fb7K^7K^^5> 
m$^T, ffi«giH-MJ^14. lg(204mmol)^Px.7b o ^^wtf^WK&ofc 
H^#d30g (206mmol) / / 48ff*%^k^K^^K^^63mL^^y— /V50m 

?n^ryt? : 7'7jX*mW^, 2, Og (1(51^27%) Sr#fc 0 

(9-b)2, 6— S^n^E— 9, 10— -9, 9, 10, lO-^h^tKnT 
10- v^— 

7-/V^V#H^:T, 2-^n^^W^ll g (53mmol)»7KTHF100mL^^ 
-78 < C*-C?^*|IU t-^/HJ^-^45mL(^^^^, 1. 5mol/L)£- 
iffiTUt, -78r^lB#rsW#L7tm, 2, 6-v^P^T^h^r/^8. lg(22mm 

X*&£&^ 2, 9, 10-^(2-^-^/1^) -9, 9, 10, lO—Th^t&n 

T^h^ir^-9, 10 -v^— /V12g(lW90%)£#fc o 
[0117] (9-c)2, 6— S^n^E— 9, 10-v ? (2-^^/V)T^h7ir^<D^^ 

T/V=fV#H^T, 2, 6-i i^/n^E— 9, 10- -9, 9, 10, 10- 
^h^tKnT^h7-fe^-9, 10— /V12g(19mmol)£B1&U:$§fl?&i2\ 3*7 
>fb&!J?A31g (186mmol) x NaH PO 33g(307mmol) Srj&Pfc, 3R#fig$CL<ft# 

2 2 

/VX-ffifr'tik. WLfr&M&^-^tt- 9, 10— ^:7^rv^T^t>9-fe^l0g(l«8 
9%)£r#fc 0 
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(9-d)2, (4-^nn7x^;V) -9, 10-v > (2-^-^/V)T^h^ir^(D^ 

$c 

2-yu^r-9, 10-i?7^/VT>-h7~te>5. 0g(8. 5mmol) , 4-^nn7x^;V 
^n^^2. 9g(18. 7mmol), ^h^^Chy^— /V^^-Y^^^^AO. 20g( 

0. 17mmol)£rl, 2-^h^^>-50mUd§fi?£i^ 2M^^hy«7^7K^ 

U #fbtLfc@f££^k, 7^/— /K h/V^^-e^^L, 2, 6-^(4-^7DD7x^ 
)-9, 10-v ? (2--7-^/V)T^h7ir^4. 8g(l|Jl^86%) £#fc Q 
[0118] (9-e)l, 2-^7oi~/V-lH-^^X^^VWV-5-^n^@£<D^$ 

1, 2-^^/1^- 1H--<^XV^V— /V10g(29mmol) £T/1^ 
^#H^CT^ Jlft7kTHF100mU£?§fi?£i3\ -78°C3re^£PU n-y^/H^^A 
20mL(-^1^^ 1. 6mol/L) £MTUh 0 -78°C-eiB#^«#bf'^, O'C* 
-C#a$-fr7c 0 St^-78°C^-e^L, hy^H¥i^^9. 7mL(87mmol)£MT 
Lfc 0 -78°C-ClB#Rg«##L ^M^2R#P^3l#Uc 0 10ffft%^100mL^P 

x.. i0# mmmk^mvtco ^m<D^mm^m^km.^m^u mm^y^yj* 

1, 2-v ? ^^/V-lH--<^X^^V— /V-5-^n>-^3. 2g (l[W35%) 

fee 

(9-f)2, 6-tf^[4-(l, — i/V)- 

10-^(2-^-^/1^) T^h5H?^<D^J$ 
2, 6-t^(4-^PP7x^/V)-9, 10-v ? (2-^^/V) T^h^ir^2. Og(3. 
lmmolh 1, 2-^^/V-lH-^^XV^V— /V-5-^d^2. lg(6. 8 
mmolh hy^C^^y^VTirh^^N^^CO) (0. 14g, 0. 16mraol)^ 
^i^><7-Ml. 4g, 7. 44mmol)^tl^v > ^-dri^^20mL^^^L, hy^n— 3r> 
/]/^7^/b/V^^m&(25Wm:%, 0. 13ml, 0. llmmol) ^JP;iT80 o C-ei 
0B#PbW#U^ o S^^^^^h/^^100mL + /K50mL-^#D^L, Celite545t? 

^>MUbTPd^^^v>fc 0 zmfrbmmm&frmu mu-km^omLxm.^ 
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^M^tlf^*, BW«n?ai)5, ^*1118. 43^U m/e=1118~e&o 

fee 

[0119] [^^110] 

(10-a)4- (2-7x^V- lH-^^X-^^A- /V- 1 --f/V) ^^/V^n^ 

l-(4-7n ; t7x^) - 2 - v'm^/V— 1H - ^O-X^^V— /HOg (29mmol 
)£T/V=*>#H^CT, Ift*THF100mU-?§$?$-e\ -78°C£-e^£PU 
/vy^^20mL(-^r1^^ 1. 6mol/L) £MTLfc 0 - 78 0 C-^lB#rBW#b7^ 
i, 0 o C*-e#^-fr7^ o f?T*-78^3rC?££|IU hV*h*c^y$9>9. 7mL(87mm 
oDSrITLfc, -78°C-eiB#r^«#^, ^iTC2B#|!B*#Ufco 10«ft%4ftBftlO 

-C^tMU 4- (2-7«/v-iH-^^X^y^— ;i/-l-^)7x=/v#ay 
&4. 2g(46%)^#7t 0 

(10— b) 2, 6 -If* [4- (2-^^/V-lH-^^X^^V— /V-l-^T/V)^ 
~/K|-9, 10-v ? (2--7-^7V)T^h7-fe>'O^^ 

2, 6— S^/n^E— 9, 10-> ? (2--f-^/V)T^h7-fe>'2. 0g(3. 4mmol),4-( 
2-7x^- lH--<yXV^y-^- 1 7x^#pyt2. 4g(7. 5m 

moD^h^^ChlJ^^/V^^^/^^AO. 16g(0. 14mmol)£rl, 2-v 5 
^h^iy^^30mUcmm^. 2M^^hy«7^7K^15mL^Px., T/V=?V 

M^^-CSfcj^U 2. 4g(iR*73%)(D^e^^^#fc 0 ^(Dli, 
^^^h/V^W^*, BttfcrCfclJ* 4^*966. 37^Um/e = 966T* 

[0120] [-^^Jll] 
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(ll-a)l, 2-i/-7^~;V-5-[_S, 10-^(2-^^71^) — f/V] 

/VI. 7g(4. 9mmolK 9, 
10-iy(2-^-y^-/V)T^h9±>-2-^ti>m2. 5g(5. 3mmol) N Th9*MhV 
y^^/V-fc^y^^s^JtyJ^O. llg(0. 097mmol)£rl, 2->Vh3rv^^20m 

, 2. lg(iR^61%)(D|iafe@#:^#fc 0 ^^^lvH>#r<^ll^ 

Bfityfcre$>9, ^^-*698. 27^*fu m/e=698-efeo7c 0 

[0121] [£^0912] 

it^^-2<D^m^-^^X, 9, 10-v ? (2-^-^/V)T^h^ir^-2-^n^ 
^Oft^ «9 IC9, 10 - ( 1 - ^"7^-;V) T^h^ir^ - 2 - atfn^fifcSrffl V ^£J^fc£ x 

"Cfe^ 5H^*698. 27d*fU m/e = 698Xh^fc 0 
[^^113] 

ik&%QS-2<D^m^-^^X, 9, 10-v ? (2-^-^/V)T^h7ir^-2-^n^ 
^tf>ftfr<9^9, 10-»(3, 5-> ? ^^/V^^/V)T^h7ir>'-2-^n^^ 

(Dffi^ ntftmX-foV), 5H^*902. 37^*fU 1X1/6 = 902^0 fc Q 
[^^114] 

lt^^3-2£>^^:JoV^ 9, 10-v ? (2-^-^/V)T^h^ir^-2-^n^ 
^£>f-tfr<9^9, 10-lf^(lf^^/k-2-^/V)T>'h7-fe^-2-^n^^V^ 

Mz, @6^-efc«9, ^i750. 30^Um/e = 750-efco7c 0 
[0122] [^F>115] 

WTo £5 \cLX1k&m - 9&&f&L>fz 0 
(15-a)5-(9, 10-^y^/UT>h9±>-2-^f/V)-l-^/V-2-y^ 
;V- 1H - -^^X^r^^i/— /ViOM 
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5—°7v s £—l—* i 5~A'—2—7s£=- /V-lH-^xX^^V— /H. 4g(4. 9mmo 
1), 9, 10-v ? ^^/kT^h^-fe^-2-^n^2. Og(5. 3mmol)^h^^(hy 
7^/V^^^)y-?^r>^0. llg(0. 097mmol)^l, 2-> ? ^h^^^>20m 
U^|?£-fr, 2M^^hy^A7K^ISl0mL^Px., T/^V#HMT^ 8B#^^P 

, 2. 0g(l|K^76%)(D|iafe@#:^#7t o ^>t>(£>te. ^^^h/V5>ff^^, 
g^-Cfe«9, 5^*536. 23^*fU m/e = 536-efeo7t 0 
[0123] [^^!I16] 

J^ToJ:5^bT^^3-46^^b7t: 0 

(16 - a) 9, 10-^(2 - *j-~7=3-/V) - 2 - (2 - :7^/V - 1H - ^OXs(^/—/V 

2-^n^e— 9, 10-v ? (2-^^/k)T^h^-fe>5. lg(lOmmol) , 2-^ji^/P- 
-1H — <^XV5^V— /V2. 3g(12mmolh 3<7^#0O. 19g(l. Ommol) , 9, 10 
-^^^hny^3. 6g(2. 0mmol)^2M|^i?^^/DMF(^^/^/l^T 
5K)^«^^^. T/v=*V#ffl^T, 48^ra^3S^LfCo SJS^Tm, ^>ii 

*7^^P-7f^77^feiSL, 2. 2g(W35%)(D^^@#:^#7t 0 ^(Dft 
^^^Y/V^(D^W^ gWitfe^ 5^*622. 24^L, m/e = 622-e 

[0124] [1^J&#J17] 

^-^#»3-9<D^^^*5V^-C, 9, 10-v ? ^m^/VT^h^ir^-2-#ti^O'f^ 

ur^^3-74^^L7to smmx*& 

^^-m636. 26^*fU m/e = 636-e&o7i 0 

^fb^^)3-9(D^^^*5V^, 9, 10-> ? ^^7VT^b7ir^-2-^n>'^(7)ft 
;b«9}£9, 10-v ? (l--f-^/^)T^^9-fe^-2-^^^^V^7b^^i, 
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«9, #^*636. 26fc*tU m/e = 636~e&ofc 0 
[^^119] 

f*. |R)#i31b-C^^3-76^^Lfc 0 ^fcOtt^^^M'^WOSk^ 

B6ty$n?&9, ^ft688. 29^*fU m/e = 688-efeo7t 0 

[^^>I20] 

ik&%3-$<D^)&\Z.te\^X, 9, 10-> ? ^^/VT^h7ir^-2-#n>-|i(D'ft 
t>*9^9, 10-tf^(3, 5-v ; ^nl^/^^rf/^)T^^7-fe>'-2-^tl^^ffiV^7^ 

^ @ W^-efe<9, ^^-*840. 35^Um/e =840^ofc„ 
[0125] [£^#121] 

OT^<fc5&-LTtel^4-2£^Lfc 0 
(21-a)2, 6 — tf^(l, 2-^^/V-lH-^^X^^V— /V-5-^/V)-9, 
10— ^(2 — ^7^/1^) T^9*fe^©^jSjfe 

2, 6— S^t^E— 9, 10-v ? (2--^-^/V)T^h7-fe^2. 0g(3. 4mmol), 1, 2 
-^^/V-lH-^^X^r^V— /V-5-#n^2. 4g(7. 5mmol) . Tb^ 
MbV7^~A*fcX7'(l>')'*9i?VJ>>0. 16g(0. 14mmol)£rl, 2— ^Hf-Va^f 

9t1®K<Dm^ S^-CS)«9, 4>^S966. 37^U m/e = 966-efco7c 0 
[0126] [^&$J22] 

&T©J:5teLT>ffc^4-20^j&Ufco 

(22-a)2, 6-lf^(2-7ai^/V-lH — <^X^^— /V— — 9, 10- 
v 5 (2 - Tlsb^-tXD&jfc 
2, 6— S^/P'SE— 9, 10-> ? (2--f-^7V)T^h^ir>'5. 9g(10mmol), 2-7 
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3;— /V-IH-^TXV^V— ;VA. 3g(22mmolh SpfofftO. 38g(2. Ommol) , 
9, 10-^m^-^hnU^7. 2g(4. Ommol) &2M$iWttei/&J>>/-DMFi&fcKf&M 

$HJf<£>jj&^ S^#/-efe«9, ^*814. 31^U m/e = 814-efeofc 0 
[0127] [^^!I23] 

(23-a) 2-7^-9, 10-v ? (2--7-^/V)-6-(2-^^— /V-lH-^/X 

2, 6— S^P^E— 9, 10-^(2-^7^VV)T^7i?>-5. 9g(lOmmol) , 2-7 
cn^/k-lH-^^XV^V— /V2. 2g(llmmolh Bty\kMO. 19g(l. Ommol), 
9, lO-^m^-^htiy^s. 6g(2. Ommol) &2M^&^!7A/DMF$^(£$g#? 
T/V=?V#fflMT. 48B#^M3g^tL7t 0 SJSIt-TfL ^>i©b7c 0 ^>«£10 

97>n**ftKU 2. 5g(JR*36%)©«EJ|fe@f*cSr#^ 

(23-b)9, 10-^(2-^-^/1^) -2- (2-7^/V-lH — <>X<4K?Z— /V 
- 1 - -l7k) - 6 - [4 - (2 - 7m— /V - 1H - -^.Xy^VWV - 1 - ^T/V) - 7m 
-/K]77h7i?7<Di^ 

2-7^-9, 10-^(2-^7^/1/) -6- (2-7^/V-lH-^7X^7V 
— /V-l-^l7V)77h5H?72. 5g(3. 6mmolh 4- (2-7i-/V-lH-^yXV 
5^V— /V-l — f/V)7x=;^py^l. 4g(4. 3mmol) , (MJ7m=/V 
^77^)^^7-k0. 16g(0. 14mmol)£l, 2- ^h^7^7730mU£|§$?$ 
2M^^hy7^/K^«15mL^Px., 7/V^V#H^T, S^IM^Lfc 

. 4g(W76%)(D|t&^| 3 H ^#fc 0 ^<Dh(D^ ^^?b^ft$r<Dm$k, @ 
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&)!%)X&<9, 5H^*890. 34fc*tU m/e=89(re&ofCo 
[0128] [HJfiWl] 

25mm X 75mm X 1 . lmmff (DITOj^fl^tt#;tf (i?$-^T^y?#M 

^S5J:5^bTJ^^60nmCON, N'-«(N, N' -*J~7x.=-/V-4 — T^;7^^-;V 
)— N, 4'-v ? T^7-l, l , -tf^^/Vj^(jy > T'"TPD232j^ 

J^B§fB-r§o )^©»§^#^J:^J^Lfc 0 ^<DTPD232!Hte, f-©E?L^ 

as OEiimmm) tvxmmirz> 0 Tpr>232m<Dmmiz.mtfx^<DTP-D232m± 

tefm^20nm<D4, 4' -fcf;*[N- (l-^^/V) -N-^^/VT^/] t^^/kj^ 
(^TrNPDjjIj^|ll§fai-§ 0 )^®^i»^^j;«9^bf' 0 r(DNPD|^^^2(D 
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